76 Amethod for treating a subject for an allergic or hypersensitivity condition compns- 
ing a oListering to the subject an effective amount of an agent selected from the group 
coraistilof Ctx, Etx, OxB, EtxB, or a — or derivative thereof, that modtftes a 
GMl-assoLted activity, wherein the agent is administered with an antigen/al.ergen. 

77 A meth\ according to claim 76 wherein the allergic condition is selected from the 
group consist! of asthma, allergic cough, allergic rhinitis and conjunctivitis, atoptc 

eczema and derrV*. utoria > insect Wte ^'^ ^ "* ^ 

allergies. 

78. A method accords <° data 76 Wberein h ^ tSenSi(iVity " 
sensitivity. 

79. A method according \> claim 76 wherein the agent is EtxB. 

80. A method according to cWim 76 wherein the agent is CtxB. 

81. A method according to clain\77 which is a treatment for asthma. 

82. A method according to claim 7 \which is a treatment for allergic rhinitis. 



REMARKS 



Claims 49 to 65 were pending in this Xflkrim prior to entry of the above 
amendments. Claims 59, 60, and 62 to 64 remain the same; claims 49, 53 to 56, 60, 
and 61 were amended; claims 50 to 52, 57, 58, and 65 were cancelled; and new claims 
66 to 82 were added. Since the amendment adds 8 additional claims, one of which is 
independent, excess claim fees are due, and submitted herewith in a Fee Transmittal in 
addition to the two-month Extension of Time Request fee mentioned above; see the 
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documents accompanying this amendment. Ear, and ailowance of the amended daims 
are requested in view of these remarks. 

This invention relates to agents such as Ox, Etx, CtxB, and EtxB that bind to 
GM1 or modify a GM1 -associated activity which are employed to treat allergic conditions 
such as asthma, allergic cough, allergic rhinitis and conjunctivitis, atopic eczema and 
dermatitis, uticaria, hives, insect bite allergy, dietary allergy and drug allergies, and 
hypersensitivity conditions such as contact sensitivity. A preferred embodiment provides 
a treatment for asthma; another, for allergic rhinitis. 

It is important at the outset to reiterate the background of this invention summa- 
rized on page 9, lines 11 to 21 of the specification. Prior to the filing of this application, 
Applicants' research group had demonstrated that the administration of EtxB and other 
homologues can modulate the immune response away from the production of Thl 
cytokines (e.g., IFN7) and towards the secretion of Th2 cytokines (e.g., IL-4). In WO 
97/02045 by Williams, et ah, the investigates reported results suggesting that GM1 
binding agents would not find use in the treatment of allergic conditions and/or hypersen- 
sitivity conditions, since such conditions involve IgE, the production of which is general- 
ly accepted to be promoted by IL-4 and down-regulated by IFN T . This invention is 
based upon the surprising finding that certain EtxB and related Etx, Ctx, and CtxB agents 
exhibiting special properties related to ganglioside associated activity and/or binding are, 
instead, efficacious in the treatment of allergic and/or hypersensitivity conditions, and 
have the advantage of being nontoxic and stable. 



Rejections Under 35 IT S C. $ 1.112 



Claims 49 to 65 were rejected under 35 U.S.C. § 112 as being indefinite because 
the specification does not provide sufficient enablement for using any agent that is 
capable of modulating a ganglioside-associated activity for treating subjects for aller- 
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gic/hypersensitivity condition,, and as overiy broad as written. The claims have been 
amended in response to this rejection to particularly point out distinguishing features of 
mc invention. Indeed, for Caseation purposes, the entire claim se, has been resttuc- 
meA to encompass four types of treatment methods, a.1 o, which use Etx, Ox or EtxB, 
or mutants or derivatives thereof having defined properties reiated ,„ GM1 btndmg or 
activity modification. These are set out h, independent ciaims 49, 56, 61, and 16. Clann 
49 particularly points out methods using defined agents that bind to OM1; clam, 69 
points out methods that use agent, that bind to GM1 which are administered with an anti- 
gen/allergen but are not coupled to it (supported in the specification o„ page 13 a, lures 
26 to 27 and onpage .8 at lines 20 to 21); claim 61, methods using defined agents that 
modify a GMl-associated activity such as that described in originally presented clatm 51; 
and claim 76 points „u, methods employing agents mat modify a GMl-associated acfv.ty 
administered with an antigen/allergen (as described in the specification on page at 
lines 26 to 27). 

Each of these general types may be used for allergic conditions such as asthma, 
anergic cough, allergic rhinitis and conjunctivitis, atopic eczema and dermatitis, uticana, 
hives, insect bite allergy, dietary allergy and drug allergies distinctly claimed m depen- 
dent claims 66, 69, 73, and 77; support for the new dependent claims may be found m 
me specification on page 20 at tines 3 to 5 (under the table). As se, ou, » cianns 67, 70, 
74 and 78, the methods may also be used to treat a hypersensitivity condition such as 
contact sensitivity. that induced by poison ivy; support for the limitation of 
these clahns may be found in the specification on page 20 a. lines 6 to 7. Each method 
m , be used with EtxB or CtxB as se. out in claims 53, 55, 59, 62, 63, 71, 79 and 80. 
The methods are particularly efficacious in the treatment of asthma, as particularly 
pointed out in claims 54, 60, 64, and 81. They are also useful in the treament of ailergtc 
rhinitis, as pointed out in claims 68, 72, 75, and 82. 

Since the limitations of claim 52 are recited in claims 49, 56, 61, and 76, claim 
52 was cancelled. Likewise, the limitation of claim 57 was incorporated into amended 
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„ j rM„; m c si and 65 were cancelled without 
claim 49 so claim 57 was cancelled. Claims 50, 51, ana we 

- « - *« - havc dependent clatas nackm8 same 

language. 

Additiona. enablement for .he amended data set and clarification of «he written 
description is provided by a Delation Under 37 C.F.R. § 1.132 accompanytng thts 
Is"! ,n , addition, data bating the use of an EtxB of the invention tn a ntouse 
I! of asthma and anergic rhinitis are presented. The results clearly show that certam 
non-toxic, stab, B-subunits of E. a* en— exhibit inununomodulatory acvtty that 
can turn off damaging inflammation in asthma and allergic rhinitis, and *at ns 
associated with a reduction of IgE and interieukin 4 ,eve,s. Not only do these ad atonal 
Ltgs support the clahns as a who.e, they also underscore the patentai* of cfctms 
53 59 63, and 79 directed to the use of EtxBs that bind to GM1 or modtfy a OM1- 
associated activity as agents in the therapies of the invention. 

Pr j.„.w Ifarter 35 IT S.C. $ 1.112 



Cairns 49, 51 to 53, 55 to 57, 59, and 61 to 63 were rejected under 35 U.S.C. § 
10 3(a, as being obvious in view of WO 95/10301 by Hohugren and 
of WO 97/02045 by WiUiams, « a,, and Nashar, < aL. P.N.A.S. USA 93: 226-230, 
1996. The rejection is respectfully traversed. 

The latter two references report earlier work by Applicants' research group 
referred to above, and provide background and enablement of the invention, ..... 
:« about the properties of EtxB, supporting the paten.bi.ity of the mventton not 
fce converse, particularly, as summarized in the specification on page 7, Itnes « 
and page 9, Hues 11 to 21), the disclosures pointed away from the tnventton The Hoim 
ren al Cserkinsky reference is aiso discussed in specification (on page 7 a, Imes ,9 to 
2© Tna, publication discloses an immunological toierance-inducing agent compnsmg 
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mucosa-binding agen. .inked .0 a specific tolerogen (Abstract, .ine 1). The PCT *. 
inCudes mention of allergy using a mucosa binding agent coupled to an allergen (WO 
95/10301 page 1, lines 2.0 3). It is implicit within the disclosure of Holmgren and 
Cz erkinsky that the mucosa binding agen, must be coupled ,0 the allergen. As discussed 
i„ the specification, other researchers such as Tamura, « at (Vaccine 15: 225-229, 1997 
cited on page 7 a, line 23, previously cited, PTO 892) have taken directly the protocol of 
WO 95/10301 and tested its efficacy in preventing allergy in a murine model of Type 
anergy They reported a significant towering of IgE levels which are a strong predtctor 
of efficacy but they cite data, following administration of EtxB coupled .0 ovalbumm, 
which shows that EtxB was NOT effective once IgE levels are established (,e., EtxB 
coup,ed to ova.bumin was no. effective in treating allergy). Thus, Tamura, « «... pomt 
away from the present invention which shows that EtxB is an effective treatment in an 
ovalbumin (OVA) asthma .odd by suppressing the production of IgE antibodies even 
when it is no, conjugated .0 an antigen. Furmermore, wlulst Tamura, « al., .each that 
EtxB-OVA conjuga,es can prevent allergy, there is no disclosure of suggestion m 
Tamura, a al., that EtxB can work to the absence of a conjugated antigen. 

I, is well known that the administration of EtxB and other homologues can 
modulate the immune response away from the production of Th. cytokines such as IT*, 
and interleukin 2 (IL-2) and towards the secretion of Th2 cytokines such as IL-4 IL-10 
and IL-13 (see Nashar, « al., and other papers by the same investigators m P.MAS. 
USA 93- 223-226, 1996; Int. Immunol. 8: 731-736. 1996; and/— ol. 91: 572-578, 
,997 also sen. ,0 the Paten, Office on 21 August 2001). IFN-7 is the classical Thl 
cytokine while IL-4 is me classical Th2 cytokine. This -immune deviation" is also the 
basis of the disclosure by Williams, « al., in WO 97/02045 (reporting earlier work by 
Applicant and has been shown .0 be eff*tive to me tieattnen. of autoimmune diseases. 

As summarized above, the experiment result to WO 97/02045 would sugges. 
tha, GM1 binding age»<s, such as EtxB, would no, find use to the treatment of allergtc 
conditions and/or hypersensitivity conditions since such conditions involve IgE, the 
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proton of which is generaUy accepted .0 be promoted by IL-4 (see for example, 
oases 22 2 -22.4 of •Immunology" 4th Ed (Roitt, Brostoff and Male, eds. 1996, 
previous,, cited in me file, PTO 892). Thus, the teachings in WO 97/02045 would 
suggest that the administration of EtxB and other homo.ogues would upregulate the 
production of IL-4 from Th2 helper cells which would men promote the production of 
IgE Since IgE is known to act as a mediator in an allergic response, it would be 
counterintuitive .0 use an agent such as EtxB or its homologues in the prevention and/or 
treatment of an allergic response or ,0 search for agents like EtxB or its homotogues 
useful in the treatment of allergic responses. Thus, there was a clear technical prejud.ce 
in the art before the priority date of me present invention against using an agent such as 
EtxB to prevent and/or treat an allergic and/or hypersensitivity condition. 

Yamamo.0, e, a,. (J. Exp. Med. 185: 1203-1210, 1997, cited in the Hie on a 
FTO-892 21 March 2001) confirm the generally accepted wisdom in the art at the tune 
the application was fded that agents like Ctx can induce increases in Ml and speofic 
antigen specific IgE antibodies (see page .206, col. 1 and Table 2), and these increases 
are associated with IL-4 production (see page 1206, col 2 and Figure 3 and commentary 
on page 1207, col 1). Yamamoto, « a,., dees not disclose or suggest that agents such as 
CtxB E.x or EtxB could be used in the treatment of allergy. Indeed, the results .n 
Yamamoto, « al.. point away from the possible usefulness of agents such as Ctx and 
mutants thereof in the treatment of allergy because the resuhs in Table 2 indicate that 
agents such as Ctx and mutants thereof actually promote the production of IgE ant.bod.es 
which are known to be the cause of allergy. 

As mentioned above, Applicants submit herewith further data .0 support the 
invention in the 37 C.F.R. § 1.132 Declaration accompanying this amendment. The data 
oemonstiates that, contrary to me generally accepted teachings (as set out in publications 
such as Yamamoto, 0 al.), the EtxB subuni. does not promote IgE production. S.gnrf, 
eantiy and surprisingly, Applicants have demonstrated for the first time mat toe EtxB 
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submit actually suppress <■« ™2 respond as indicated by to effect on the suppression of 

IgE production. 

Nashar, e, al., describe an assay method for measuring levels of various cellular 
cytokines and antibodies associated with an immune response. The disclosure in Nashar, 
„ «... relates to a comparison between EtxB and a mutant of EtxB (G33D) which does 
not bind to the GM-1 receptor. Nashar, et al, teach that: 

EtxB in comparison with EtxB (G33D) caused an increase in the proportion of B 
S£ many Sr which were ^ W£ Sffffi £££ 

Although Nashar, « 1.. teach that IFN-7 and IL-2 can be detected in the supernatants 
from cultures of EtxB and EtxB (G33D) with lymphocyte populations, no IL-4, IL-5 and 
IL-10 could be detected in either culture. Moreover, the teachings in Nashar, « al., are 
confmed to EtxB subunit and a mutant of the EtxB subunit. In fact, Nashar, « al, 
suggest that commercial preparations of Ctx and CtxB or purified CtxB are strongly 
inhibitory of lymphocyte proliferation (see page 229, right column). Thus, mere are 
conflicting teachings in Nashar, e, a,., in relation to the effects of Ctx and Etx on 
lymphocyte proliferation. 

It is also clear that Nashar, et al, do not disclose or suggest that: 

(i) either Ctx, CtxB, Etx or EtxB might play a role in an allergic response; 

( ii) the specific changes/modulating in cytokine/antibody levels which occur in an allergtc 

response; and/or 

how an assay method might be developed .0 identify and agent which could mduce 
such specific changes. 

Hence, alone or in combination, the references do no, suggest the invention particularly 
pointed out in the amended claims. 
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Claims 50, 54, 58, 60, 64, and 65 were rejected under 35 U.S.C. § 103(a) as 
unpatentable over WO 95/10301, WO 97/02045, and Nashar, « al., cited above, m vtew 
of Roitt e, al., also cited above, and Patterson, e, al., (J. Immunol. 117: 97-101, 1996, 
previously cited in the file, PTO 892). Applicants submit that the rejection of Cam. 
wuage in claims 50and 58 related to effects on IgE-mediated responses using agents of 
the invention is rendered moo, by the amendments presented herein, which eliminate all 
references to IgE. 

The rejection of claims 54, 60, and 64 to 65 because they recite treatments of 
asthma is respec.fl.lly and emphatically traversed. The references do no. disclose asthma 
treatments. Roitt, et al.. describes hypersensitivity and the four types of hypersensmvrty 
reactions in genera, terms (see 19.1). Patterson, e, al, attempted to determine if human 
peripheral blood lymphocytes cultured in vilro could be used to smdy the pharmacologtc 
effect of agents on IgE production (page 97, paragraph 1, lines 9 to 14). The other 
references related to the properties of Ctx and Etx have been discussed. Alone or m 
combination, these references are not directed to the problem of providing asthma 
treatments, as the Action itself acknowledges (see page 9, number 12, second sentence 
after the rejection). Certainly, given the multitude of papers and patents directed to 
asthma therapies in the medical literature, the these references wouldn't be consulted by a 
skilled worker looking for a new treatment. The rejection is premised on a hmds.ght 
view for there is no suggestion in the references that Applicants' invention would be 
efficacious in the treatment of asthma as illustrated in the Declaration. For these reasons, 
then, Applicants request that the rejection be withdrawn. 

Claims 49, 50 to 53, 55, 56 to 59, and 61 to 63 were rejected under the same 
statute as being unpatentable in view o, Tamura, * a,. , in view of WO 97/02045 or 
Nashar, era/., all cited above. The rejection is respectfully traversed. As has been 
discussed, the experimental results provided by Applicants' research group in the WO 
97/02045 and Nashar, « al., paper, and Tamura, et al., do not suggest Appucants' 
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claimed invention. On the contrary, they point away from it, by suggesting that GM1 
binding agents wonld not find use in the treatment of allergic/hypersensitivity conditions. 

Claims 54, 60, and 64 to 65 were rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Tamura, e, al, in view of WO 97/02045, Nashar, e, al, further in 
view of Roitt, et al., all cited above. As in a rejection previously discussed, the chums 
are rejected for their recitation of asthma treatments. But the references are not directed 
to asthma. It is well established that a 

[djetermination of obviousness can not be based on the hmdsight cogna- 
tion of components selectively culled from the prior art to fit the parame 
Z o ^ patented invention. There must be a teaching or suggestion 
wfthin the prior art, or within the general knowledge of a person of 
IiXary skill in the field of the invention, to look to particular sources of 
infoSon, to select particular elements, and to combine them in the way 
thev were combined by the inventor. 

Tm ™Lyaall Inc., 48 USPQ2d 1321, 1329 (Fed. Or. 1998, cting 
other Federal Ciruit cases). 

Obviousness cannot be established by combining the teachings of the prior 
™te produce the claimed invention, absent some teaching or suggestion 
IponS the combination. Under section 103, teachings of references 
The combined only if mere is some suggestion 
ACS Hospital Systems, Inc. v. Montefiore Hospital, 221 USPQ 929, 933 
(Fed. Cir. 1984). 

But there is no suggestion in the references that the agents Applicants claim would be 
effective in the treatment of asthma. On the contrary, the fact that immune response ,s 
so complex, the Roitt, et al. , reference addresses a host of pathological disorders and the 
cited excerpt is illnstrated by an anaphylactic response to bee venom (F,g. 19.2), and 
both the Tamura, et al., and Nashar, el al., are concerned with the study of fairly 
narrow, sophisticated aspects of delated hypersensitivity suppression and receptor mnding 
sites in lymphocyte subsets, respectively, together point away from the practical impor- 
tance of a defined set of agents having certain properties useful in the treatment of 
asthma, especially since any search for a new asthma drug must be read against the vast 
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lte ature of iherapeutic agents previous., suggested for .his problem of considerate 
pubhc health importance. Applicants therefore respectful., request Che rejection on tins 

ground be withdrawn. 

Alone or in combination, the cited references do no, suggest the inventions set out 
„ Applicants' amended Cairns. Applicants provide new ways of treating allergic and/or 
^sensitivity conditions through the induction of a specific immune devianon or 
suppression no. heretofore described. They therefore believe that they have made a new 
and unobvious con.ribu.ion .0 allergic and/or hypersensitivity therapies, and respectfully 

request allowance of the amended claims. 

Respectfully submitted, 



on 12 December 2002 by ^^^^^^^ 



79 Trumbull Street 
New Haven, Connecticut 06511-3708 
(203) 773-9544 
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Marled TT p Version of Amendment s Required by 37 C.F.R. § 1.121 

49 [Amended]. A method for treating a subject for an allergic or hypersensitivity 
condition comprising administering to the subject an effective amount of an agent that 
i c cWtPrf from the p mn p listing of Ftx Ctx EtxB, CtxB, and mutants or 
Hp-rivativps thereof that hind to GM1 [capable of modulating a ganglioside-associated 
activity, wherein the agent is not coupled to an antigen]. 

53 (Amended). A method according to claim [52] 49 wherein the agent is EtxB. 

54 (Amended). A method according to claim [53] 66 which is a treatment for asthma. 

55 (Amended). A method according to claim [52] 49 wherein the agent is CtxB. 

56 (Amended). A method for treating a subject for an allergic or hypersensitivity 
condition comprising administering to the subject an effective amount of an agent that 
i. from ft- P™" P listing of Ftx Ox, EtxB, CtxB, and mutants or 
Hprivativps thereof t hat bind to GM1 [modifies a GM1 -associated activity], wherein 
the agent is ^i.ktered with an ant^n/allergen and is not coupled to an antigen. 

60 (Amended). A method according to claim [56] 69 which is a treatment for 
asthma. 

61 (Amended). A method for treating a subject for an allergic or hypersensitivity 
condition comprising administering to the subject an effective amount of an agent 
selected from the group consisting of Ctx, Etx t CtxB, EtxB, or a mutant or derivative 
thereof that modifies a GMl-associated activity!, and is not coupled to an antigen]. 
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